Design, Synthesis, and Biological Evaluation of Dabigatran Etexilate Mimics, a Novel Class of Thrombin Inhibitors.
Human α-thrombin is a particularly promising target for anticoagulant therapy, and identification of oral small-molecular inhibitors of thrombin remains a research focus. On the basis of the X-ray crystal structure of human α-thrombin and its inhibitor dabigatran, we designed and synthesized a series of dabigatran etexilate mimics containing a novel tricyclic fused scaffold. The biological evaluations reveal that all of the compounds possess moderate activity of antiplatelet aggregation induced by thrombin in vitro. Moreover, compound I-8, which contains 2-hydroxymethyl-3,5,6-trimethylpyrazine (HTMP), a cleavable moiety with antiplatelet activity, shows the best anticoagulant effect among the tested compounds in vivo. Those synthesized compounds that have better in vitro activity were subjected to bleeding complication tests, and the results demonstrate that the novel compounds are less likely to have bleeding risk than dabigatran etexilate.